percent of patients. This complication is usually related to the procedure itself and is easy to reverse. Propofol is well tolerated in the majority of patients but it must be
Nd:YAG laser resection of benign or malignant obstructive airway lesions, stent insertion, large airway dilatation, and other procedures performed through the rigid bronchoscope .â€˜¿ @ General anesthesia during intervention must satisfy two requirements. Adequate muscle relaxation may be desirable to perform precise endoscopic
resection. Yet respiratory depression should be minimal to avoid anesthesia-related compli cations.
Several techniques of ventilation and anesthesia have been proposed so the endoscopists and anesthe siologists may share the airway comfortably: conven tional mechanical ventilation through the broncho scope,4 conventional or manual jet ventilation,5,6 and spontaneous assisted ventilation.7 Inhalation anesthe sia with isoflurane is often used with conventional ventilation for maintenance of anesthesia after induc tion with thiopental sodium or other intravenous hypnotics.4'@' Total intravenous anesthesia is used for jet ventilation5,6 as well as for spontaneous assisted ventilation.7 These techniques are efficient but may be cumbersome for certain reasons. Nonflammable gases may cause intolerable operating room pollution through leaks at the bronchoscope or from the patient's nose and mouth. In addition, muscle relaxants are usually used for conventional mechanical ventilation or jet ventilation, but these medications could lead to postoperative respiratory depression. In a recent re concerning the rational use of nondepolarizing relax ants for laser resection of endobronchial tumors. The authors found a 10 percent incidence of neuromuscular weakness leading to reintubation in all patients. For the past ten years, IRB at the Thoracic Endos copy and Laser Center of the CHU Sud has been performed using intravenous anesthetics and sponta 
Anesthesia Technique
The anesthesia technique usually employed was not altered in any way for this prospective study. No patient received a premedi cation. After moving patients into the operating suite, a pulse oximeter (Nellcor 200) was placed on the right index finger and an intravenous catheter was inserted in the forearm. Continuous electrocardiographic monitoring was performed and blood pressure was measured every 5 mm using an electronic blood pressure cuff. End tidal CO2 monitoring was not available for this indication because offrequent leaks of gas at the bronchoscope ports. After 3 mm of preoxygenation by mask, anesthesia was induced by intra venous administration ofpropofol(2 to 3 mg/kg), phenoperidine (0.2 to 0.8 mg), and diazepam or midazolam (3 to 8 mg). Ifpatients had unstable or low blood pressure, or were class 4 ASA risk, etomidate (0.2 mg/kg) was used instead of propofol. Five percent lidocaine mm. Duration between injections was shortened or lengthened as needed, depending on the patient's degree of wakefulness (judged by importance of cough and body movements) and the procedure (profound anesthesia is required for stent insertion). Ventilation was assisted manually via the bag (Ambu) in case ofprolonged apnea or oxyhemoglobin desaturation. During laser firing, Flo, was de creased below 0.5 to avoid combustion (the only materials in the airway that can burn are the suction catheter and the laser fiber). Patients were extubated when spontaneous ventilation was almost *Includes papillomas, hamartomas, schwannomas, foreign bodies, MontgomeryT-tubes, and bone marrowtransplantation. normal and arousal was imminent. Oxygen was administered by nasal cannula and patients were moved to the adjacent recovery room. Oxygen flow was at approximately 5 L.min' but could be increased to keep the oxyhemoglobin saturationover 95 percent.
Rigid Bronchoscopy Technique
Procedures were performed with a rigid bronchoscope (EFER Dumon universalbronchoscope).This bronchoscopeis a new system that can be assembled with one to three ports and with long and short barrels ofdifferent diameters. A set ofSilastic caps is provided with or without one or two holes so that all portals can be capped.@ After intubation, teeth were protected with a gauze pad, and 2 percent lidocaine (50 mg) was administered through a semirigid suction catheter to the trachea and main bronchi. Laser resection was performed through the rigid tube using methods previously described.2 Straight silicone stents were inserted into the large airways (using the EFER stent introducer system.3'3 Inspection of the distal bronchial tree was performed with a fiberoptic broncho scope (FOB) through the rigid tube before extubation. In lung transplant patients, BAL and fluoroscopically guided TBB were performed using the FOB through a rigid trachealtube.
Statistical ARGItJSIS
Data were analyzed using x2 comparison of means; p values less than 0.05 were considered statistically significant.
RESULTS
One hundred twenty-four consecutive IRBs were performed under general anesthesia in 83 patients (31 female and 52 male). Indications are listed in Table 1 Most experts agree that the number of complica tions during IRB are inversely proportional to operator experience and technical expertise. Some complica tions, however, may be anesthesia-related.
In our study, many patients had severe underlying medical illnesses (43 percent had ASA 3 or 4 status). There was no evidence to suggest that respiratory compli cations occurred more frequently in elderly patients. These were significantly more frequent, however, in patients with ASA status 3, 4, and in patients with a KPS below 70. This is not surprising, because these patients had severe underlying disease.
Significant lesions obstructing the large airways between the group with postoperative weakness and the group without this complication in age, sex, duration of anesthesia, variety of muscle relaxant, antibiotic administration, and time from last dose of muscle relaxant to reversal. We did not observe this complication in the present study with an anesthesia technique without muscle relaxants. In our study, hypoxemia occurred in 15.2 percent of patients and was usually related to the procedure itself: when a bronchus was selectively intubated for needs of resec tion or when a stent or resected tissue obstructed the rigid tube. In four instances, hypoxemia resulted from excessive hemorrhage.
In dial ischemia was 0.2 to 0.6 percent.'5â€•6 In a recent report,4 cardiac complications occurred in 27.6 per cent and were related to longer duration of general anesthesia and increasing age. With the anesthesia technique used in our study, mild variations of blood pressure occurred, but at no time was hypotension or hypertension noted that required treatment. The absence of cardiac complications in our study may be due to the age and small number of patients. In each of the earlier cited studies, more than 1,000 proce dures were studied, and in the study by Hanowell et al@of 87 interventions, mean age was greater than in ours (65 years vs 48 years).
Ideal anesthesia for IRB should provide rapid in duction, minimal hemodynamic instability satisfac tory ventilation and oxygenation, reduced cough re flex, adequate maxillary and glottic relaxation to permit introduction of the rigid tube, comfortable arousal, and minimal postoperative complications. Light anesthesia allows spontaneous ventilation, al though manually assisted ventilation is frequently necessary immediately after intubation, before or immediately after stent insertion, or to reverse oxy hemoglobin desaturation. The need for assisted yen tilation is determined by clinical examination (apnea and hypopnea are clinically obvious) and by constant attention to the pulse oximeter. Hypoxemia may be anesthesia-related in cases of hypoventilation and in these circumstances, the anesthesiologist must assist ventilation for a short period or increase F1o2. Leaks through the bronchoscope rarely impede manual yen tilation, but in some instances, priority must be given to oxygenation. Closed circuit respiratory assistance is possible by capping all portals on the bronchoscope. Although cough is frequent when light anesthesia is used for airway interventions, individual patient sus ceptibility and type of procedure performed will determine its importance. In our experience, cough responds well to local administration of lidocaine and rarely impedes operator intervention. A deeper level ofanesthesia is required occasionally to avoid excessive â€oe¿ buckingâ€• secondary to nociceptive stimuli produced by movements of the bronchoscope in the tracheo bronchial tree. Procedure duration is difficult to predict, and depth of anesthesia is often modified during intervention. This requires constant attention on the part of the anesthesiologist. Anesthesia by intravenous hypnotics with short half-lives and spontaneous assisted ventila tion appears especially well suited for interventional bronchoscopy. It is safe, simple, and flexible, allowing anesthesiologists to adapt easily to the needs of the operator as well as to those of the patient.
